We study Antimonite glasses in the ternary systems Sb 2 O 3 -PbO-M 2 O (M=Li, Na, K). We have measured the density and refractive index according to the glass composition in this system. We have also measured the optical transmission in the UV-Vis and infrared range and the optical band gap. The influence of glass synthesis on extrinsic absorption has been studied. For the first time in this system, we have observed that stable glassy composition was drawn into a fiber, and the optical losses were determined in the 1-5 µm infrared regions.
INTRODUCTION
Heavy metal oxide glasses are known for their large transparency window, their high refractive index and their strong non-linear optical properties. Indeed, heavy metal oxide glasses are transparent from the visible region up to 5-6 µm in the mid infrared, depending on the composition [1] [2] [3] [4] . In addition, glasses containing highly polarizable element presents also high linear and nonlinear refractive index [5] . As example, lead silica glasses can have a nonlinear refractive index n 2 ten times higher than the n 2 of fused silica [6] . In non-silica glasses, for example tellurite glasses based on TeO 2 , the value of the n 2 can be 20-30 times higher than in pure silica [7, 8] . Antimony oxide Sb 2 O 3 is a glass progenitor that leads to numerous vitreous systems. Such original glasses are similar to tellurite glasses and present also a real interest for nonlinear applications and for rare earth doped glasses [9] [10] [11] . It can be noticed that combining high nonlinear properties and IR transmission is very attractive for the realization of new super-continuum IR sources [12] [13] [14] .
While the formation of vitreous Sb 2 O 3 is still a matter of discussion, numerous binary and multicomponent glasses based on this oxide have been reported [4, [15] [16] [17] [18] . Incorporation of silica or phosphate enhances vitrification but it also increases phonon energy, which leads to reduced infrared transmission and modifies the spectroscopic influence of the matrix on doping ions [19, 20] . Previous study has shown large vitreous domain in the ternary system Sb2O3-PbO-M2O, where M is alkali metal such as Li, Na, and K [17] . In [5] , highly stable antimonite glasses doped Er were prepared and found to be promising visible and infrared amplifiers materials
In this paper, firstly, we investigate the optical properties: refractive index, optical band gap, impurities absorption bands. Secondly, we achieve different processes to obtain high quality glasses. And finally we realize the fibering of a purified glass and we measure the losses of the fiber. [Texte]
Firstly, a glass has been prepared in alumina crucible in air and second one in the same crucible in neutral atmosphere (in a glove box; under Ar). And in another set of preparations, syntheses have been achieved under vacuum (10 -3 mbar). In a first synthesis, the raw materials are placed directly in the silica ampoule. In a second step, in order to avoid chemical reactions between silica crucible and the glass melt, the mixture is placed into an alumina crucible placed itself in a silica ampoule. In both syntheses, the batch is heated under vacuum at 200 ° C for 1 h in an electric oven to ensure efficient water desorption. Then, the temperature is increased up to 500 -550 ° C during 2 h, to obtain a total alkali decarbonation.
After the decarbonation, the reactional ampoule is obtained by sealing the silica tube. Then, the sealed ampoule is slowly heated in an electric furnace up to the temperature of homogenization (600 °C). The batch is kept at this temperature for 4h. Finally, the melt is quenched in water at room temperature. The glass is then annealed around the glass transition (T g -10 ° C) to reduce the mechanical stresses induced by the quenching. On can note, even during the vacuum processes, no significant changes have been observed on nominal composition of the purified glasses. of the refractive index. It is not surprising that the density, and with it the refractive index, both increase with the concentration of lead oxide (Fig. 3) .
2-2 Physical measurements
The optical transmission spectra in the infrared region (2.5-8 µm) has been studied for the (Sb 3 O 2 ) 80 (PbO) 10 (K 2 O) 10 in order to improve the optical quality of the glasses (Fig4). When the sample is synthesized in air and in a silica crucible, the infrared spectrum exhibits two strong absorption bands at 3.1 µm and 5.5 µm (Fig 4, table 3 ). These absorption bands are devitrification tendency upon cooling is limited. Their density is about 5 g/cm 3 and the refractive index varies from 1.9 to more than 2.1 at 632.8µm depending on alkali or lead oxides contents. In this paper, we investigate the optical properties of these glasses, namely the optical band gap wavelength and the optical transmission in the infrared window. Various impurities and defects limit the optical quality of the current samples; this quality has been significantly improved by optimizing glass processing. An optimized glass rod has been drawn into an optical fiber with optical attenuation close to 4 dB/m in the 1-2.5 µm region.
Optical losses increase beyond 2.5 µm because of residual O-H groups. This achievement makes the first realization of a fiber in this glassy system, which appears promising for future developments. These glasses could have potential applications as low phonon energy glasses for infrared transmission or infrared active devices.
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